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Plate I. 


Nerium Odorum. 
White flowers and leaves. 





Seyne 








Plate II. 


Nerium Odorum. 
Red flowers. 
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diameter and sweet-scented, but a yellow variety has also been 
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Nerium Odorum, the sweet-scented oleander, kno 
the name of Auraéi in this part of India and by Kar ce 
northern and western India, belongs -to the Natural | 
Apocynacem, the other important poisonous species belonging te | 
this Order being Thevetiu Neriifolia (Yellow oleander) and C F 
Odollam. Holarrhena Antidysenterica (Kurck), the bark of a 
which is considered by Indian practitioners as a specific in chronie | . 
dysentery, also belongs to this Natural Order. Karahi grows — 
wild almost all over India but is much cultivated in the gardens 
for the sake of its flowers, white and red, considered invaluable as 

an offering to the deity in the Tantric form of Hindu worship. d r3 
The flowers are also offered to Shiva and other Hinda TORN — 
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and goddesses. — a 
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Description. cere 





It în an evergreen shrub yielding a milky juice. The plant îs — 

so common that a detailed description of its botanical characters 

is n scarcely needed for its identification. The plant usually — 
yields white or red flowers (Plates E & ID, about 14 inchesin 


described by Honorary Surgeon E. A. Morris, Tranquevor, who SĂ 
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in it growing near Seringapatam in the Mysore province. 
PI have not seen any specimen of the yellow-flowered plant in 
-this part of India. A short description of the leaves and roots 
ia - - with sketches is given below :— 


À k N Leaves. 
—— 
are “Linear-lanceolate ; thickly coriaceous; accuminate ; midrib 
ae * stont; nerves numerous, slender, horizontal; petiole very short” 
„(Plate T). i 
Roor. 


Crooked, branched, ending in fine rootlets (Plate ITI); 

"externally pale yellowish-grey ; bark not very thick, soft, consist- 
ja ing of two layers, the outer one being pale yellowish-grey, the 
inner layer is of a greenish-yellow colour. The bark can be 
— readily peeled off by the finger-nail exposing the white central 
_ "Woody portion. The bark possessesa slight bitter taste succeeded 
by a peculiar pricking sensation in the tongue attended with 
numbness which usually lasts for about half an hour. The 
sensation is similar to the one produced on the tongue bhy the 
© ethereal extract obtained by Stas’ process from the fruits of the 


—* * yellow oleander. The Nerium root is distinguished from the 
jt yellow oleander root by the latter possessing a very thick succulent 
-~ root-bark having no inner greenish-yellow layer. The root- 
bark of the yellow oleander, when seraped, yields a thick milky- 
white sticky fluid, absent in the Nerium root. When warmed 
with strong Hydrochloric acid, the root-bark~ of the yellow 
= —— turns blue (Warden’s test), but no such colour is 
pr i the Farina root-bark when — treated. 
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 MICROSCOPICAL CHARACTERS OF THE ROOT. 
transverse gection of the root discloses wood-cells and 
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Plate III. 


Nerium Odorum. 
Root 


Seyne. 








Plate IV 
Nerium Odorum, 


Transverse section of the root 












patehes ot at Y el Low * ————— ‘thick ‘exudation are 
- deposited here and there in the woody portion of the — 
outer pale yellowish-grey layer of the root-bark — several — 
. layers “of flattened cork-cells containing drops ofa * — w 
fluid; the inner greenish-yellow layer consists of — = 
tissue oF narrow cells with patches of a —— — 





rons openings of Wessel in ‘the inner tener of the — 
cambium layer consists of a few rows òf greyish i 

cells. Starch cells are found scattered totii în in the — ni 
bark of the root. — = - * ta eo 
— 
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The characteristic microscopical appearance of a transverse 
_ section of the root consists in the presence of numerous medullary 





rays in the woody portion running from the centre î the | 


circumference, in the presence of yellow and orange-coloured 
drops of thick fluid in the wood, and yellowish patches in the 
inner laver of the bark, as well as in the arrangement of the 
- eork-cells in the outer layer of the bark. These characters arè 
i well seen in the subjoined drawing (Plate IV) sketched by an 
R artist-friend of mine from a specimen prepared and mounted 
i by me. 


Menreinat. Uses. 


Very few preparations of the Hindu Materia Medica contain 

Nerium ss o one of their ingredients. There is, I find on enquiry, 

* only one "preparation called the Mohabissesteara rasa containing 
ae 4 Nerium — root | in small quantity and which is administered 
ia 3 ‘3 si : _ intetnally for the cure of leprosy. For external application, an oil 
ees by boiling the roots of Nerium Odorum and Plumbago 
“a a, weeds of Embelia Ribes and cow’s urine iñ sesamum oit, is 


















skin diseases. The fresh juice of the young leaves is described 
as a useful application in Ophthalmia attended with copious 
lachrymation. A paste made of Nerium roots with water is 
recommended by Chatradatta as a cure for chancrous ulceration 
on the penis. 


We find it stated in the Pharmacographia Indica that the 
Mahomedan physicians describe it as a most powerful resolvent 
and attenuant, only to be used externally; internally, it acts as a 
poison upon men and animals. <A decoction of the root is recom- 
mended to reduce swellings, and an oil prepared from the root- 
bark is recommended in skin diseases of a scaly nature and in 


leprosy. 


Surgeon-Major C. W. Calthrope states that a poultice of 
the leaves fried in oil is applied to wounds to kill maggots. 


The root of the white-flowered Nerium has an Indian reputa- 
tion as being one of the best antidotes for snake-poison ana 
there prevails a strong popular belief in the virtue of this 
root as a repellant of snakes. It is alleged that its presence in 
a room is sufficient to drive away snakes. 


TOXICOLOGICAL NOTES. 


The plant has from very remote times been known in India 
to possess poisonous properties. It is one of the seven minor 
poisons of the Hindu Materia Medica, the other six being 
Opium, Abrus Precatorius seeds, Datura, Gloriosa superba roots, 
milky juice of Calotropis Gigantea and Euphorbia neritfolra, 
One of the Sanskrit names of the plant is Aswamaraka or des- 
troyer of horses and “it would seem from this that the poisonous 
roots were used for destroying horses”. 


All parts of the plant are poisonous. Dr. Honigberger was 
of opinion that the wild hill-plant was more poisonous than the 


cultivated veriety and he is supported in this opinion by M. 


Latour and Prof. ©. Pelikan. who found by careful analysis 
that the wild variety contained a larger quantity of the poisonons 
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principle. In the hills and in western and southern India, 
the root is ‘aid to be commonly used by women for suicidal pur- 
poses. The use of the Nerium root for suicidal purposes is, 
however, not common in Bengal; the fruits of the yellow 
Oleander are more largely used for this purpose. During the fifteen 
years ending 1585, l4 eases of Nerium poisoning were referred 
to the Chemical Examiner, Bombay, and 11 to the Chemical 
Examiner, Madras; only two cases were dealt with by the 
Chemical Examiner, Bengal, during the same period. 


In Bengal, the root of Nerium Odorum is used chiefly for 
the purpose of causing criminal abortion, it being applied locally 
and wiven internally for this purpose. 


Dr. Watt mentions that the gout appears to be able to feed 
on the foliage of the plant with impunity, but it proves fatal 
to camels and other animals. The plant is said to be poisonous 
to insects also. 


The employment of the root by ignorant persons for the 


cure of gonorrhaa and syphilis has been attended with fatal 
results. 


The use of Nerium Odorum root for homicidal purposes is not 
common in Bengal. It may appear strange that a plant which 
possesses such marked toxic properties is not largely utilised to 
serve the purposes of the poisoner. The fact is that its toxic 
properties are not widely known; most people consider it and the 
Yellow Oleander to be quite harmless, and as such, largely grow 
them in compounds and gardens. 


CASES. 


(1) Smieitat—'The first recorded case of Nerium poisoning was 
reported în 1515 by Dr. Greig of Sitapore. Tt occurred on the 
9th March, 1840. A man, aged about 50, took some Nerium 
root mixed with mustard oil, to destroy himself on account of a 
domestic quarrel. He was brought to the hospital about an hour 
anda half after the ingestion of the poison in an apparently 





„nsensible condition. The principal symptoms noticed in the 
case were—vomiting, preternaturally slow but regular pulse and 
insensibility. 


The man was making favourable progress when, after making 
slight exertion, he suddenly died probably from heart-failure, 
about 24 hours after he had taken the poison. He never com- 
plained of any pain in the abdomen. 


At the post-mortem examination, small patches of congestion 
with red points were discovered near both the pyloric and cardiac 
ends of the stomach posteriorly ; there were also two slight abra- 
sions on the mucous membrane of the stomach. The cavities 
ut the heart, particularly the ventricles, were filled with black 
laid blood. Other organs were found healthly. 


(2) Sateedaf—Dr. Broughton, Civil Surgeon of Kolhapore 
in the Bombay Presidency, reported a case of Nerium poisoning, 
which was treated in the civil hospital at Kolhapore in August, 
1858. The history pointed to an attempt at suicide by swallowing 
a little more than an ounce of the expressed juice of Nerium 
(it is not stated whether the juice was expressed from the leaves 
or bark). He fell senseless within five minutes and was removed 
to the hospital. The following symptoms were noticed in the 
hospital:—face and eyes fitshed, head hot and perspiring, 
breathing stertorous, foaming at the mouth, violent spasmodic 
contractions of the muscles of the entire body, but more marked 
in the superior than in the inferior extremeties and also imore 
developed on the left than on the right side. During the 
intervals of the spasms, the patient lay flat upon his back. 
There were insensibility, quick thready pulse, involuntary passing 
of greenish watery stools and collapse. After 36 hours, reac- 
tion was established, spasms ceased, but insensibility remained as 
before. He regained his speech and sense after 48 hours. The 
man recovered. 


(3) Yocidentat Te the British and Foreign Medical and 
Chirurgical Review, 1860, Maschka related the case of a boy who 





ate two handfuls (7) of Nermum oleander. The effects commenced 
in 10 minutes; the child was uneasy and vomited. In six hours, 
a sleepy condition came on ; the face was pale, the skin cold, the 
pupils contracted and the pulse slow and regular. After the 
sickness, the boy woke up, but again fell asleep, and this 
occurred frequently ; coffee was given, which appeared to do 
good, The pulse was intermittent. On the following day, the 
child was still ill, with an intermittent pulse, frequent, vomiting, 
feebleness, sleeplessness and dilatation of the pupil; there was 
no diarrhaa. (Blythe on Poisons, P. 435). 


(4) Acordenta/—Dr. Dwarkanath Mukerjee reported a 
case of Nerium poisoning, which was admitted and treated 
in the Caleutta Medical College Hospital on the 3rd August, 
1866. The history pointed to the patient’s taking about 180 
grains of the root of white-flowered Nerium for the cure of 
chancre and syphilitic eruptions on the skin. The following 
symptoms were reported to have developed in the case :— 


Giddiness ; general uneasy sensation ; considerable restlessness ; 
vomiting; tetanic convulsions; lock-jaw ; constant muscular 
twitchings all over the body ; rigidity of the voluntary muscles, 
The patient never lost consciousness and his mind was quite 
clear throughout. The man made a good recovery in 24 hours 
under treatment. 


(5) Aeetdental/—In a case of Nerium poisoning reported 
by Dr. Kamikshyanath Acharya in 1866, a boy was given 
powdered bark of the root of Nerium Odorum as a remedy for 
intermittent fever from which he was suffering. Leck-jaw and 


tetanic convulsions were noticed in this ease. The boy recovered 
under treatment. 


(6) decidental—Dr. Cleghorn in 1868 reported two fatal 
cases of Nerium poisoning which occurred at Harriparah in the 
District of Murshidabad under the following circumstances :— 


Three persons came to the house of a prostitute who gave 
them in milk the powdered root and bark of Nerinm Odorwm ae a 
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eure for gonorrhaa. Soon afte? they became sick, vomited, 
complained of pain in the abdomen, writhed ahout on the floor 
and became sleepy. The woman got frightened at the condition 
of these men and belted from the house. The bodies of two of 
the men were afterwards recovered from her house and Dr. 
Cleghorn made the pos/-morfem examination on them. The fate 
of the third person was not known. 


In one case, he found engorgement of venous sinuses of the 
brain; abundant puncta sanguinea; vessels on the exterior 
surface of the heart congested; right ventricle distended with 
dark fluid blood; congestion of vessels in the stomach at its 
posterior surface near the greater curvature with well-defined 
patches of congest ion near its pylorie and cardiace ends ; mucous 
membrane of the intestine throughout of a dark colour with very 
distinct large veins; a large patch of congestion in the duodenum ; 
spots of congestion scattered in the jejunum and ileum; large 
patches of congestion in the sigmoid flexure; large vessels of the 
liver congested ; the kidneys were intensely congested. 

In the other case, the brain, the lungs, the intestines and 
the kidneys were reported to be healthy. There were two ounces 
of serum in the pericardial sac; both the ventricles of the heart 
were filled with fluid blood; the stomach bore well-marked 
specks of stellate congestion ; there were also spots of congestion 
on the anterior and posterior surfaces of the peritoneal coat of 
the stomach, covering its cardiac end. 

(7) Suicidal (7)—Dr. Murray reported a case of Nerium 
poisoning in the September number of the Indian Medical 
Gazette, 1877. A native male, aged about 35, took a strained 
watery decoction of four ounces of the Nerium root, Soon 
after taking the poison, he was attacked with vomiting and 
cramps, and in two or three hours, he became insensible. 
The following symptoms were noticed 8 hours after the ingestion 
of the poison : :—Insensibility ; skin cold and clammy ; pulse weak 
and thready ; museles of the jaws stiff; eyes turned up, whites 
only visible; hands pretty open but fingers rigid, thumbs 





turned inwards; frequent conyulsive spasms. The end of the 
case is not known as the friends of the patient removed him 
from the hospital while he was still in an insensible condition. 
The motive for the administration of the poison is not mentioned 
in Lyon’s book on Medical Jurisprudence from which the above 
notes have been compiled. 


(8) Accidental—In December 1897, a case of poisoning 
by Nerium root was successfully treated in the Calcutta Medical 
College Hospital. I um indebted to Assistant Surgeon Satya- 
saran Chakrabarti, Registrar, Medical College Hospital, for 
supplying me with the notes of the case. 


A man aged 35 years, by profession a Pa/wan (wrestler), 
took a quantity of Nerium: bark for the relief of cough. On 
admission, he was found unconscious, with small extremely 
feeble and slow pulse—50 per minute, respirations quick, occasional 
convulsions, putting out the tongue, and inability to speak. 
Strychnine and ether were injected hypodermically. Pulse was 
better half an hour after the injection, 92 per minute; respira- 
tions 52 per minute. 30 grains of zine sulphate were introduced 
through a nasal tube, as the stomach-pump could not be 
introduced by the mouth owing to violent convulsions, after 
which there was nausea but no actual vomiting. Two hours 
after admission, the patient was found perspiring, getting spasms 
all over his body, laboured respiration (44 per minute), pulse 
irregular and small (about 90 per minute), heart-sounds irregular. 
About 5 hours after admission, 14 ozs. of urine were drawn off 
by a catheter. The urine was free from albumen. There was 
an irregular rise and fallin the pulse-rate ranging between 35 
and 60 per minute, and at times becoming intermittent for several 
hours. About 12 hours after admission, the patient’s condition 
grew worse, had difficulty of breathing, extremities cold, un- 
conscious, getting spasms, pulse feeble and slow. Ether was 
hypodermically injected and hot bottles applied to extremities. 
He continued in this condition for nearly 6 hours after which 
he recovered gradually, the pulse rose to 80 and the respirations 
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came down to 20. His consciousness returned. He was dis- 
charged cured on the 4th day after admission. 


(9) Aecidental—In November 1898, two cases of Nerium 
poisoning were treated in the Caleutta Police Hospital under 
Surgeon-Major J. B. Gibbons, I. M. S., and were reported in 
the April number of the Indian Medical Gazette, 1899, by 
Assistant Surgeon Kalimohan Sen who was in charge of the cases. 

The cases were admitted into the Hospital on the 24th 
November 1898, at about 10 a.m. The history pointed to each 
having taken a cupful of a strong decoction of the Nerium root 
at about 7 a.m., for the cure of pain in the loins (rheumatism ?) 
from which both of them had been suffering. 


(A) Mahomedan male, aged about 50. Vomited several 
times before and after coming to the Hospital. Vomited matter 
consisted of yellowish frothy fluid. At the time of admission, 
he was quite conscious and able to speak and swallow ; complained 
of no pain in the stomach; pulse small, soft, slow (about 60 per 
minute) but regular; respirations normal; eyes congested ; 
pupils unequal, the right one being contracted. 


Two hours after admission, drowsiness and fwifetings of the 
muscles of the hands were noticed. An hour after, spasms were 
noticed, most marked in the upper extremeltes and face but slight 
in the legs. There was no lock-jaw but dysphagia was a marked 
symptom and the patient was unable to speak, although he 
appeared to understand when spoken to and frequently smiled 
vacantly. Respirations were hurried and the pulse slow and smalt, 
about 50 per minute. 


Four hours after admission, he began to get tonic convulsions 
of all the muscles of the body, specially of the upper extremities ; 
no lock-jaw. An hour after, the whole body was found rigid, 
and there were lock-jaw, twitchings of the fingers and bending 
of the neck towards the right; froth coming out from the 
mouth. The pulse was frequent (about 100 „per minute) and 
the respirations hurried (about 70 per minute). ` 





(Aa) 


About 12 hours after admission, the upper extremities were 
found still rigid but the lower extremities were flaccid; 
breathing was hurried and stertorous and the pulse was fre- 
quent and small. 


Rigidity of the muscles began — gradually but 
the general condition of the patient became worse. The pulse 
began to fail, the breathing continued stertorous and the 
conjunctival reflex was lost. ‘The patient died about 26 hours 
after the ingestion of the poison. 

Dr. Gibbons held a pos/-morfem examination on the body 
about four hours after death and recorded the following con- 
ditions :— 

“Rigor mortis well-marked ; body still warm to the touch. 
Right pupil a little smaller than the left. Thumbs resting 
against fingers. Lungs, adherent behind and very congested 
with fluid blood. eart, right side full with blood, left side 
nearly empty; spots of sub-endocardial hemorrhage on front 
wall and towards apex on both walls. iver, Spleen and Kidneys 
congested. Stomach-contents, about 14 ozs. of greenish-yellow 
fluid and much mucus, no smell; stomach in folds with tops 
congested ; mucous membrane congested, specially along the 
lesser curvature. Small intestine contents, yellow mucus, slight 
congestion of upper part of duodenum and a few scattered spots 
of congestion. Large intestine healthy, contained liquid fæces. 
Brain, healthy. Trachea, congested and frothy liquid in the bronchi. 


(B) Mahomedan male, about 25 years of age. The symptoms 
in this case were similar to those in the first case, except that 
they were apparently of a comparatively mild nature; there 
were vomiting, sow and feeble pulse, hurried respirations, twitedtngs 
of the muscles of the upper extremities, which, however, developed 
about 12 hours after the ingestion of the poison as against five 
hours in the first case; wacgual dilatation of the pupils, bending 
of the head towards the right, general tonic convulsions of the 
whole body, opisthotonous; Zock-jaw. A movement of the head 
from side to side was noticed and there was a slight rise of 





temperature on the second day of poisoning. Under treatment, 

e began to improve steadily, but remained in a debilitated 
condition for about three weeks, after which he was discharged 
from the Hospital cured. 

The treatment in both the cases consisted in giving emetics 
and alcoholic and diffusible stimulants, mustard plasters over 
the heart and hypodermic injections of sulphuric ether. 

The viscera of the deceased and the vomited matter of both 
the persons were sent to’ the Chemical Examiner, Bengal, for 
analysis. A zarcotico-irritant principle was detected both in 
the viscera and in the vomited matter, which produced vomiting, 
weakness of the heart, general uneasiness and drowsiness in a 
cat but not twitchings or convulsions. The poisonous principle 
could not be identified. 


From the study of the above-mentioned cases, and from the 
action of the poison on cats (vide Chemical Notes), the Symptoms 
and the post-mortem appearances one may expect to find in a case 
of Nerium poisoning, may be generalised as follows :— 

Symptoms.—Vomiting ; general uneasiness and restlessness ; 
frothy salivation ; slow and feeble condition of the pulse ; hurried 
respiration, sometimes stertorous ; twitchings of the muscles of 
the extremeties, specially marked in the upper ones and more 
developed on one side than on the other ; rigidity of the volun- 
tary muscles; tetanic spasms of the whole body, sometimes 
opisthotonous, frequently lock-jaw ; drowsiness passing into 
insensibility ; collapse. Diarrhoea usually absent. 

Post-mortem appearances.—Patches of congestion in the 
atomach and upper portion of the small intestine ; congestion of 
the liver, lungs and kidneys; engorgement of the general 
venous system; both sides of the heart full of blood. 


CHEMICAL NOTES. 


In isolating the poisonous principles from the root of the 
Nerium Odorum, 1 submitted the drug to two altogether separate 
methods of analysis. One of these methods was that adopted 





by Mr. Greenish in the analysis of this plant and described 
by him in the Pharmaceutical Journal, 1881, page 873, with 
certain important modifications which will be described later 
on; the other was the recognised method of plant-analysis 
formulated by Dragendorff. My object in doing it both ways 
was to check the results of one method by those of the other. 
I am glad that I adopted this plan, as it enabled me to detect 
a poisonous principle in the plant, which had hitherto remained 
undiscovered. 


Mr. Greenish in his valuable paper on the chemical composi- 
tion of Nerrum Odorum described two poisonous principles only, 
which he could isolate from the root-bark of this plant. I have, 
however, been able to detect three different potsonous principles 
in the root. of Nerium Odorum. One.is readily soluble in cold 
watery and is identical with the Neriodorein of Mr. Greenish 
(which, as I shall show later on, is not a new organic principle 
but only a Saponin). The second principle is insoluble in cold 
water, but soluble im boiling water and chloroform and mery 
slightly soluble in ether; this is identical with the other principle 
Neriodorin of Mr. Greenish. The third principle is tusoluble 
în cold water as well as in botling water, bul very readily soluble 
in ether; this principle, I believe, has for the first time been 
brought to light and I have accordingly called it by the name 
of Aarahin ( Karaét being the Bengali name of the pent di in 


my Peper. 


I shall first briefly describe my results as obtained by 
Dragendorff’s plan of analysis. | 


The roots were carefully cleaned of all dirt and mud and 
left exposed to air to dry, first, at the ordinary temperature of 
the laboratory (between 70° and 80° F.), and then in a warm 
“place (about 100° F). Tt was next powdered and passed 
through a sieve. The powder was then bottled up for future use. 


Moisture —2 grms. of the powdered root were put in ù 
tared platinum capsule and placed in un. air-bath at. first at 





100° C. for 3 hours and then at 110° C. till it ceased to lose 
weight. It was next placed under a dessicator and weighed 
when col. Moisture was calculated to be 13* 14 per cent. 


Ash.—The moisture-free substance was next ignited ; the 
usual odour of the burning of vegetable matter was noticed. 
The ash calculated on the moisture-free root was 6°27 per cent. 


The ash was of a brownish colour and strongly alkaline in 
reaction. It was partly soluble in cold water. The so/uéle 
ask contained carbonates, sulphates and chlorides of Potassium 
and Sodium. No phosphates or lime salts were detected in it. 
The inso/u/le ash consisted chiefly of carbonates of lime and Iron, 
with gritty siliceous matter and traces of Aluminium, Magne- 
sum and Copper salts. 

Krtracts—20 grms. of the dried powdered root were succes- 
sively treated with 200 ce. each of petroleum ether, ether, 
absolute alcohol and distilled water ; the solvents were separated, 
evaporated to dryness and examined. The root gave the follow- 
ing percentages of the different extracts :— 


(a) Petroleum ether extract * Sed 2-85 per cent 
(4) Ether extract — — — 1°38 Do. 
(c) Absolute alcohol extract * ‘Sic 2°40 Do. 


(d) Aqueous extract (after deducting the 
weight of the ash)...5.81 Do. 


(a) Petroleum ether extract—A thick greenish-yellow viscid 
oily substance which partially solidified on exposure to air at 
the ordinary temperature. Warm absolute alcohol dissolves 
it (with the exception of a few brown flocks ) forming a yellow 
solution, which becomes turbid on cooling, depositing whitish 
flakes. The alcoholic solution has a nauseating but not bitter 
taste. The whitish flakes examined under the microscope were 
found to consist of fine curved needle-like structures, some 
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deposited drops of a thick yellow oil, which readily saponified 
with alcoholic potash on being warmed. The soap was taken 
up with water and treated with diluted hydrochloric acid, when 
a copious deposit was thrown down. It was filtered andthe 
filtrate tested for glycerine with negative results. No alkaloid 
was obtained from the petroleum ether extract, + | 

(4) Ether extract—ls of a pale greenish-yellow colour, 
having a pleasant aromatic odour. Under the microscope, a 
large number of narrow oblong plates was discovered in it. 
the ethereal extract was first treated with cold water, which 
practically dissolved nothing, although it showed a slight acid 
reaction ; the substance was next treated with absolute alcohol, 
which dissolved a part of it, forming a clear yellow solution. 
It was separated and evaporated to dryness, when a brownish- 
yellow sticky residue was left. 


“3 


This is the new principle, Aarahin, referred to în the 2nd 
para. of the Chemical Notes; it possesses marked toxic pro- 
perties. In its physiological action, it closely resembles the 
Neriodorin of Mr. Greenish but in its behavior with certain 
solvents as well as in some of its chemical reactions, it is 
altowether different from either of the two principles (Neriodo- 
rein and Neriodorin) obtained by him from the root-bark of. 
Nerium Odorum as will be seen from the statement given 


below :— 
(a) Behaviour with solvents. 
Karabin (the 
Solvents. Neriodorein. Neriodorin. new |v -discovered 
principle) 
Water Readily soluble, Soluble in bolling | Ineoluble in cold 






water only. and boiling water. 


Absolute Alcohol | Slightly soluble. Soluble. Soluble. 





Ethor Very slightly solu- | Fery readily solu- 
ble. dle. y 
Benzene Insoluble, Soluble. | 








( 


) 


(b) Behaviour with chemical reagents. 


Chemical reagents. 


Cone. H80, + 
KN 


Conc. HOI + heat, 


Fehling'a solution 
+ heat. 


Boiled for 3 hrs. 


with 2 per cent 
HCl, neutralised 
with KOH and 
then heated with 


Pehling’s solu- 
tion. 


N eriodorein. 


— — — — — a 


passing to violet. 


On exposure to 


the fumes of 
HNO, or Bro- 
mine, no change 
was noticed. 


Neriodorin. 


Maroon-brown/| Yellowish-brow n; 


on exposure to 
the fumes of 
HNO, or Br., it 
immediately 
changes’ to a 
beautifal mauve- 
violet. 


Reddish-violet 


colour. 


Dimaolvea to a 


yellowish wolu- 
tion, no separa- 
tion of flocks, 


Redaction. 


Reduction. 


Karabin (the 


newly-discovered 


principle.) 


| Light-brown ; on 


oxposure to the 
fumes of HNO, 

or Br, a faint 
violet-brown co- 
lour develope 
after sometime. 
The difference 
between it and 
the Neriodorin is 
very well seen 
when the two sub- 
atances nro test- 


‘ed side by side. 
No reddish-violet 


colour, 
Partly becomes 
soluble forming 


n greenish-yellow 
solution with 
separation of 
flocks of a dark 
greenish-blue 
colour. 


No reduction. 


No reduction. 





Physiological action of Karabin. 


A minute quantity of Karabin was rubbed on the tip of the 
tongue ; after a short time, a slight bitter taste was noticed 


“attended with an acrid pricking sensation f 
ness which lasted for about 15 minutes. 


ollowed by numb- 


| 


Tat vais a ic oe of Karabin was dissolved in a — 
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drops of rectified spirit and the solution diluted with about 
2 drachms of distilled water; a copious separation of a yellow 
resin-like substance took place ; the turbid watery solution 
was injected into the stomach of an adult healthy catat 1-5 p.m. 

1-10 p.u.— Constantly putting out its tongue and licking 
its lips as if to allay some unpleasant sensation; making fre- 
quent movement of the ears. 

1-13 p.u.—Frothy saliva dribbling from the mouth; îs — 
uneasy ; passed urine and a healthy stool. 

1-15 p.m.— Vomited a large quantity of a yellowish-white 
frothy fluid ; profusely salivating. 

1-20 p.a.—Frequent ineffectual attempts at vomiting ; 
moaning ; great weakness in the limbs; falls down in an 
attempt to move ; respirations so hurried that they could not 
be counted ; passed a soft dark-coloured stool ; is slightly drowsy. 


1-37 v.u.— Marked spasms of the front and hindlegs as 
wellas of the muscles of the abdomen ; constant tremors all 
over the body, more marked in the head and in the front legs ; 
still retching ; can not move or remain steady on account of the 
spasms which are not of a tetanic character; frothy saliva 
still dribbling from the mouth; pupils normal; is sleepy 


. and dozing, appears to be in a state of intoxication and ts 


extremely debilitated. 


1-48 p.u.—Vomited a small quantity of whitish frothy 
fluid; is able to move slowly; gait tremulous and staggering. 

2-15 p.w.—Is quietly sitting in a corner in a condition of 
stupor with its head hung between the forelegs, the muzzle 
almost touching the ground ; now and then making a peculiar 
rocking movement of the head ; appears insensible to all sounds 
and disturbances ; breathing much quieter, but still shallow 
and quick; occasionally starts up as if from deep sleep but 
immediately returns to the condition of stupor. 

3 p.u.— Same condition. 


4 p.u.—Same condition. 
3 
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The cat was found all right next morning at 10 aco. 


2ud Erperiment—An adult healthy cat was used: heart's 
beat 125 per minute. 


‘3 grain of Karabin was dissolved in a few drops of recti- 
fied spirit and the solution diluted with about 2 drachms of 
distilled water ; the turbid solution was injected into the stomach 
of the cat at 12-40 p.m. 


12-45 v.m.—Putting out its tongue and licking its lips 
as noticed in the first experiment ; moving its head and fre- 
quently stiffening its ears. 


12-50 p.m.—Heart’s beat 120. 


12-55 v.m.—Vomited a large quantity of whitish frothy 
fluid ; profusely salivating ; occasional spasms of the muscles 
of the back noticed. i 

L p.m.—Passed a soft feculent stool; vomited a quantity 
of whitish frothy fluid. 

1-8 p.m.—Passed a small stool; vomited again; heart's 
beat 120. 

l-11. p.M.—Vomited again ; still salivating ; gait stagger- 
ing ; respiration hurried and irregular ; spasmodic contractions 
of the tail and the legs. 

1-23 r.m.— Vomited again, heart’s beat 104. 

1-55 p.u.—ls in a condition of stupor; breathing slow and 
long drawn ; occasional starting. 

2-30 p.m.—Heart’s beat 102; respiration slow, 16 per 
minute ; is still under deep narcosis ; can be roused by a shake, 
but the animal immediately falls to sleep again. 

3-30 p.u.—The cat is fully awake but rather dull; is 
sitting quietly ; heart's beat 118. 

4 p.u.— The cat appears to have perfectly recovered. 

Neriodorin produces very similar physiological action which 
will be described later on. 
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The root was found to contain one per cent. of Karabin. 


The ultimate analysis of Karaéin by combustion gave the 
following results:— 
C = 63°4 per cent. 
H 12-3 
O = 24:3 ™ 


The formula deduced from the percentage composition of — 
the substance is Ca, H,, Oa- 


The portion of the ethereal extract which was insoluble in 
absolute alcohol was found to consist of an acid resin and an 
indifferent resin. 


(c) Absolute alcohol extract—A yellow varnish-like residue 
having no particular odour; it was slightly soluble in water 
forming a clear yellow solution having an acid reaction. This 
solution had a very slight bitter and acrid taste. The portion 
which was insoluble in water was treated with water acidulated 
with a few drops of diluted sulphuric acid and agitated successive- 
ly with petroleum ether, benzene and chloroform. The petro- 
leum ether extract consisted of minute traces of a yellowish oily 
deposit. The éenzene extract consisted of a small quantity 
of a pale yellow coloured sticky deposit ; when rubbed on the. 
tongue, it produced the characteristic pricking and numb 
sensation of Karadin. When treated with sulphuric acid and 
then exposed to nitric acid fumes, a very slight violet colour was 
developed after sometime. It was identified to be Aaradin. 
It was soluble in ether and benzene but insoluble in boiling 
water. When treated with Cone. HCl, it became decomposed 
with the separation of dark greenish-blue flocks. The cA/oreform 
extract was of a yellowish colour, sticky and produced marked 
pricking and numbness of the tongue. Sulphuric acid with 
nitric acid vapours immediately produced a mauve-violet colour. 
It was soluble in boiling water but insoluble in ether. It was 
identified to be the Nertodertn of Mr. Greenish. 

The acid watery solution was next neutralized with carbo- 
nate of soda and agitated successively with petroleum ether, 
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benzene and chloroform. The petro/enm ether extract was practi- 
cally mi. The denzene extract consisted of a very small 
quantity of a yellowish sticky substance which produced slight 
numbness of the tongue when rubbed on it. It had no appreci- 
able bitter taste. The chloroform ertract consisted of traces of 
a yellowish deposit ; no bitter taste ; no numbness produced when 
rubbed on the tongue. 


The portion of the alcoholic extract which was insoluble in 
acidulated water was found to be insoluble in petroleum ether, 
ether and benzene. It was soluble in chloroform. It possessed 
slightly bitter taste and produced slight numbness of the tongue. 
‘25 grain given to a healthy cat produced vomiting in 10 minutes, 
followed by salivation. No further symptoms were noticed. 

(d) Aqueous extract—The aqueous extract was of a dark- 
brown colour, slightly bitter to the taste and acid in reaction. 
It contained tannic acid and a saponin-like principle. No 
pectin was detected in it. 3 grains of the extract were given 
toacat. The animal vomited once after half an hour, there 
was slight salivation ; no further symptoms. | 

I shall now describe the results of analysis obtained by 
adopting Mr. Greenish’s method with certain modifications. 

About 100 grms. of the powdered root were thoroughly 
exhausted with alcohol (80 per cent). The alcoholic solution 
was evaporated to a small bulk, when a quantity of dark-brown 
oily matter separated. On the addition of water to the concen- 
trated alcoholic solution, a large quantity of a brown sticky 
resinous mass separated from a yellowish turbid liquid, which 
was acidulated with a few drops of diluted sulphuric acid and agi- 
tated successively with petroleum ether, ether, and chloroform. 
After agitation with c/foroform, when the two layers separated, 
a small quantity of brown oily-looking globules was seen floating 
between the two layers, The oily-looking drops were separately 
collected and washed with ether and chloroform in both of which 
they were insoluble. The aqueous solution was then neutralized 
with carbonate of soda and agitated with chloroform. 
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The brown sticky resinous mass which separated on the addi- 
tion of water to the concentrated alcoholic solution of the drug 
was treated with petroleum ether, which on evaporation deposited 
a large quantity of a thick brownish oil, having no particular 
odour, and possessing a nauseous but not bitter taste. A search 
was made for alkaloids with negative results. 


Acid petroleum ether extract—It deposited only traces of a 
light greenish-yellow oily substance. 


Acid ether extract—It consisted of a small quantity of a brown- 
ish-yellow sticky residue possessing slight bitter taste; it pro- 
duced a marked acrid and pricking sensation when rubbed on the 
tongue followed by numbness. When treated with strong sul- 
phuric acid and then with nitric acid vapours, it slowly developed a 
reddish-violet colour which led to the supposition that it was slightly 
contaminated with Neriodorin (which is slightly soluble in ether). 
It was accordingly purified by being repeatedly boiled with water 
(Neriodorin being soluble in boiling water). The purified ex- 
„tract was of a brownish-vellow colour, sticky, and satisfied all 
the tests for Aarahin described before. One of the modifications 
made in Mr. Greenish’s method of analysis referred to before 
consisted in using ether as one of the solvents which took up a 
portion of the newly-discovered principle, Karabin ; the remain- 
ing portion was recovered also by means of ether from the al- 
coholic residue after it had been extracted with acidulated water 
to be described hereafter. 


Oily-looking globules—These separated between the chloro- 
form and aqueous layers and were thoroughly washed with 
ether and chloroform in which they remained insoluble. They 
very readily dissolved in cold water, forming a pale-yellow 
solution of neutral reaction. The substance was insoluble 
in carbon disulphide, benzene and amyl alcohol. Its aqueous 
solution frothed considerably when agitated, which at once sug- 
gested its being a variety of saponin. The watery solution on 
evaporation left a brownish-white residue, possessing a slightly 
bitter taste, followed by a slight tingling and numbness of 
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the tongue which lasted only for a short time. The substance 
gave the following reactions with the various reagents— 


Cone. H,SO,—A Maroon-brown colour passing to violet; 
on the addition of Bichromate of Potas- 
sium, it turned green after a short time. 

Cone. HNO,—Almost colourless solution, turning yellow 
on the addition of Potassium Bichro- 
mate. 

Dilute NH,O0H—Dissolves readily, forming a pale-yellow 

solution which froths much on agitation; on neutralizing it with 
acetic acid, a turbidity was produced. 


Dilute KOH—the same as NH,OH. 
Tannie acid—a white precipitate. 
Basic acetate of lead—a white precipitate. 


Fe, Cl,—a turbidity, which disappeared on heating and the 
solution turned brown. 

Nessler’s reagent—Yellow colour changing to greenish on 
drying. 

By itself, it did not reduce Fehling’s solution as stated by 
Mr. Greenish but when boiled for three hours with two per cent. 
hydrochloric acid, it reduced Fehling’s solution which was proof 
of its being a glucoside. In its chemical characters, it bears a 
strong resemblance to the saponin obtained from Bréma by the 
late Dr.Warden and the writer (Pharmaceutical Journal, 1892, 
p. 302). l 

It will thus be seen that this principle which has been named 
Neriodorein by Mr. Greenish is only a variety of saponin. The 
characters of a saponin as described by Blythe in his book on 
Poisons, namely, that it is a white amorphous powder, insoluble 
in ether, readily soluble in water, which froths a good deal on 
agitation, and precipitating with tannie acid, were with „mo 
exception found to be present in the Nertodorein of Mr. Greenish. 
As the toxic properties of saponin are well known, they, were 
not investigated in the sample obtained from Nerinm Odorum, 
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The acid chloroform extract—It is a bright shining golden-yel- 
low deposit not easily reduced to powder, having a bitter taste ; 
when rubbed on the tongue, it produces an acrid pricking 
sensation followed by numbness which lasts for a short time 
only. It is insoluble in cold water, in petroleum ether, in 
benzene and in carbon disulphide, very slightly soluble in ether 
but soluble in boiling water. Conc. sulphuric acid dissolves it 
forming a yellowish-brown solution which immediately turns 
to a beautiful mauve-violet on exposure to the vapours of 
nitric acid or bromine (cf. Karabin). When heated with concen- 
trated hydrochloric acid, it formed a greenish-yellow solution 
without the separation of dark greenish-blue flocks (cf. Karabin). 
With sulphuric acid and nitrate of potassium, a reddish-violet 
colour was developed (ef. Aaraéin). Tt was readily soluble in 
alcohol from which a copious precipitate of a yellow resin-like 
substance took place on the addition of water. In this character, 
it resembles Karaġin. This is the Neriodorin of Mr. Greenish. 


„Mr. Greenish heated Nerfodorin with dilute hydrochloric 
acid in ʻa sealed tube and found that it was broken up into 
a glucose which reduced Fehling’s solution and he suggested 
that it was a glucoside. I have, however, found a solution of 
Neriodortn in hot water by itself reducing Fehling’s solution 
and that heating with dilute hydrochloric acid does not increase 
its reducing properties. Moreover, the behaviour of the alco- 
holie solution of Neriodorin on the addition of water would 
point to its being a resin and not a glucoside. The same 
remarks apply also to Kara/in which by itself does not reduce 
Fehling’s solution nor is broken up into a glucose when boiled 
for hours with diluted hydrochloric acid. Neither of the two 
principles contains nitrogen. 


2 grains of Nertodorin were dissolved in a few drops of 
alcohol to which about 2 drachms of distilled water were 
added; a copious separation of yellow resin-like substance took 
place as described before. This was injected into the stomach of 
a healthy adult cat at 11-50 a.m. 
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Soon after, the animal began to constantly put out its 
tongue and lick its lips; a profuse quantity of frothy saliva 
commenced to dribble from the mouth and the animal became 
restless. Frequent movement of the ears was noticed. 

11-55 a.w.—Vomited a copious quantity of yellowish 
frothy fluid; is very ill and restless; moaning and retching. 

11-57 a.w.—Twitchings and great weakness in the hindlegs; 
in an attempt to move, it fell down on one side; breathing hurried. 

12 noon.—Tremors and twitchings noticed over the whole 
body; is still retching; is quite dull, almost in stupor; frequent 
spasms of the muscles of the extremities, 

12-6 P.M.—The animal fell on its side, had marked tetanic 
convulsions and died. 

Post-mortem examination held about an hour after death. 

Rigor mortis absent; pupils widely dilated; mouth half open, 
tongue protruding out and bluish at the tip and edges. 

Liver congested. 

Kidneys congested. 

Stomach of a uniform pink colour; ruga prominent; it 
contained a small quantity of colourless mucus and 
a few worms. 

Duodenum :—Patches of congestion. 

Jejunum:— Do (but fewer patches than in duodenum). 

Ileum :—No congestion; contained soft dark-green faecal 

matter. 

Large intestine :—Healthy ; contained soft dark-green fæces. 

Lungs :—No congestion noticed. 

Spleen :— Do. 

Heart :—Right heart full of dark clotted blood; left heart 

contained fluid blood only. 


The venous system was found full. 
Brain and spinal chord not examined. 


Pa 
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Ind Experiment :=—} grain of Nerrodorin was given to a 
healthy adult cat. 

About 10 minutes after, the animal commenced putting out 
its tongue and licking its lips and moving its ears. There were 
frothy salivation and slight restlessness. After half an hour, 
it vomited a large quantity of undigested food. No tremor or 
spasms noticed; the animal recovered. 


The acidulated solution of the aleoholic extract after separation 
of the chloroform was neutralised with carbonate of soda, when 
a slight whitish precipitate was thrown down. It was agitated 
with ether, which dissolved the precipitate. The ethereal 
solution on spontaneous evaporation left a very small 
quantity of a white deposit, which was found to consist of 
needle-shaped crystals under the microscope. This substance 
when rubbed on the tongue had no bitter taste and did not 
produce any tingling or numbness. It was dissolved in a few 
drops of acetic acid, dried on water-bath and taken up 
with a few drops of distilled water, and the solution was tested 
with the following reagents :— 

Mayer’s reagent—Whitish precipitate. 

Picric acid— Yellow precipitate consisting of irregular six- 

sided plates, like certain forms of uric acid crystals, 

Potash-bismuth iodide—Brownish flocculent precipitate. 

Gold chloride— Yellowish precipitate. 

Platinic chloride—Yellowish precipitate. 

Caustic potash—White precipitate. 

Ferrocyanide of potassium— W hitish precipitate. 

The substance therefore possesses the characters of an 
alkaloid ; but the quantity obtained was so small that further 
investigations into its chemical composition and physiological 
action could not be proceeded with. 

The dark brown residue of the alchoholic extract, after the 
treatment with the various solvents described before, was still 

+ 
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found to possess a slight bitter taste, and when rubbed on the 
tongue produced a mild acrid sensation and numbness, Half a 
grain of this substance was given to a healthy adult cat; the 
animal suffered from frothy salivation, vomiting and restlessness. 
The animal also exhibited the peculiar symptoms of movements 
of the ear and putting out the tongue and licking its lips as 
seen with Veriodorin and Karaéin, No spasms, twitchings or 
tremors were seen. The animal recorvered within an hour. 


The above described action of the alcoholic residue on the 
animal suggested that it still contained some Karabin or 
Nertodortn, presumably the former, as it is inoluble in water 
and could not have been taken up in any quantity by acidulated 
water from the alcoholic extract of the drug, but probably only 
that portion was removed by ether, which remained in suspension 
in the acidulated watery solution. The residue was accordingly 
dried on a water-bath and then over sulphuric acid and treated 
with ether, which dissolved a portion of itand left on evaporation 
a moderate quantity of a brownish-yellow sticky residue, which 
gave all the reactions of Karažin. The alcoholic residue after 
separation of the ether was agitated with chloroform, which 
dissolved a small portion of it and on evaporation left a dark- 
brownish residue, which was found to contain traces of Nertodortn. 


Chemical composition of the leaves—I have stated before that 
all parts of the plant possess toxic properties. Leukowsky, 
Schmiedebere and others analysed the leaves of Nerium Odorum, 
The former separated two poisonous principles which he consider- 
ed to be alkaloids and which he named Oleandrine and Pseudo- 
curarine. Schmiedeberg in 1883 separated two other principles 
besides O/eandrine, all of which he considered to be glucosides ; 
he called the other two glucosides as Neritne and Nerrantine. 
In 1890, Picszezck separated Nerirne of Schmiedeberg from the 
bark of Nerium Odorum; he found that when a portion of 
Neriine was dissolved in strong sulphuric acid and then exposed 
to the vapour of Bromine, a splendid violet-purple colour was 
produced. It therefore appears that the Nertine of Schmiedeberg 
is no other subetance than the Neriodori#n of Mr. Greenish, 
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Separation and identification of the poison in rtacera de — 
From the study of the chemical characters of Nerfodorim and 
Karaéin and their behaviour with different solvents, the follow- 
ing directions may be laid down for the extraction of these 
poisonous principles from the viscera in a case of Nerium Odorum 
poisoning. The absolute alchoholic extract obtained by Stas’ 
process should be treated with water acidulated with a few 
drops of diluted sulphuric acid and then agitated. successively 
with ether and chloroform ; the former will take up any Aaratin 
and the latter Neriodorin, which may be identified, (1) by their 
producing the peculiar acrid pricking sensation on the tongue 
followed by numbness; (2) by their behaviour with concentrated 
sulphurie acid and fumes of nitric acid, and with concentrated 
hydrochloric acid and heat; and (3) by the previously described 
toxic symptoms produced on animals, 


Fatal dose for an adult human being —Half a grain of 
Karabin nearly proved fatal to a cat. Two grains of Neriodorin 
killed a cat in 15 minutes. One grain of either of these 
substances may therefore be considered to be the fatal dose for 
an adult cat. From an analogy of the action of other vegetable 
poisons on cat and man, it will be within the mark if the fatal 
dose of either of these principles for man be fixed at five times 
that for a cat. In the case No. 4, about 180 grains of the root 
produced alarming symptoms but did not prove fatal. As the 
root contains aboutone per cent. of Aaraéin and probably an 
equal amount of Nerfodorin, 250 grains (about 4 ounce) of the 
root (which would yield 5 grains of the two active principles) 
may be taken as the average fatal dose for an adult human 
being. 

The Neriodorein of Mr. Greenish which, as I have shown before, 
is a saponin only, may be neglected as its toxic properties are 
of'a much milder character than those of either Aaraétn or 
Neriodorin. 


In conclusion, I wish to express my obligation to Captain 
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C. H. Bedford, M.D., D.Se., I.M.S.,* Chemical Examiner to the 
Government of Bengal, for kindly supervising the whole paper, 
and to Assistant Surgeon Hira Lal Sinha, B.A., L.M.S., for 
much assistance in making the experiments. 








* Now Lt.-Col, Bir C, H, Bedford, Kt., M.D., D.Sc., 1.M.8, 


